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Cuntz $O_{d}$ $\{\psi_{\dot{*}}\}_{j}^{d}=1$ $V$
$\sigma(\cdot)=\sum\psi_{i}\cdot\psi_{-}^{*}$ o
$I=(i_{1}, i_{2}, \ldots, i_{n})\in \mathrm{A}:=\{\{1, \cdots, d\}^{n}, n\in \mathrm{N}\}$ $\psi_{I}:=\psi_{:_{1}}\psi_{\dot{l}_{2}}.\cdots\psi_{\dot{\iota}_{\mathrm{n}}}$
$O_{d}$ $\psi_{I}\psi_{J}^{*}$ $(I, J\in\Lambda)$ $|I|-|J|=k$
$\psi_{I}\psi_{J^{*}}$ $(V\emptyset r, V^{\otimes r+\mathrm{k}})$ $(\sigma^{r}, \sigma^{r+k})$
$V$ $U(d)$ $o_{d}$
$\sigma$ , $U$ (d) $\supset G$ $\sigma$ $\mathit{0}_{d}$ G- $O_{d}^{G}$
$V$ $G$ $G$ $\pi$
\kappa $O(\pi,V)$ $O_{d}^{G}$ $G\simeq \mathrm{A}\mathrm{u}\mathrm{t}_{\mathcal{O}_{\mathrm{d}}^{\mathrm{G}}}O_{\mathrm{d}}$
Tannaka $U(d),$ $SU(d)$ \kappa
$O_{d}^{U(d)}\simeq C^{*}(\mathrm{P}_{\infty})$ , $\mathit{0}_{d}^{SU(d)}\simeq C^{*}\{\mathrm{P}, S,\sigma^{n}(S)|n\in \mathrm{N}\}$ .
$\mathrm{p}_{\infty}$
$\text{ }$
$S:=(d!)^{-1/2} \sum_{p\in \mathrm{P}_{\mathrm{d}}}\mathrm{s}\mathrm{i}\mathrm{g}\mathrm{n}(p)\psi_{p(1)}\cdots\psi_{\mathrm{p}(d)}$ o
Hilbert $\mathcal{H}$ $O,\kappa[\mathrm{C}\mathrm{D}\mathrm{P}\mathrm{R}]$ ,




$\text{ }$ $\text{ }$ 4
123
Minkowski $\lambda 4$ $O$ $A(O)$
$\bullet$ $O_{1}\subset O_{2}$ $A(O_{1})\subset A(O_{2})$ ( )
$\bullet$ $\mathcal{M}$ Lorentz $\mathcal{P}_{+}^{1}$ \epsilon $A:=\overline{\cup oA(O)}$
.
$\alpha$
$g\in \mathcal{P}_{+}^{1}$ \mbox{\boldmath $\alpha$}g $(A(O))=A(gO)$( )


















$||(\omega_{\rho}-\omega_{0})|_{A(O+\mathrm{x})}||arrow 0$, as $\mathrm{x}$ goes spacelike infinity.




$A$ $\text{ }$ $G$
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\S 3Cuntz
$F$ $A$ $\pi_{0}(A)$ $A$ \kappa
$\bullet$ Haag
$\mathrm{B}$ ; $A(O)$ $E$ K $W\in A(O)$ $WW^{*}=E$























$E\in(\rho^{d}, \rho^{d})$ specia (
$\pi$
$\overline{\pi}$ $\pi\oplus\overline{\pi}$
) $\rho$ $E$ $\mathrm{B}$ $R_{\rho}$
$R_{\rho}$ $O_{d}$ $S$ $\mathcal{T}_{DR}$ $\text{ }$ $\Gamma \mathrm{s}\mathrm{p}\mathrm{e}\mathrm{c}\mathrm{i}\mathrm{a}\mathrm{l}$
( $C^{*}$ $d$ $\mathrm{E}$




$n_{R}$ $\epsilon$ $\mathrm{o}\ovalbox{\tt\small REJECT}^{U(4)}$
$\mu$
$\mu((\sigma^{r}, \sigma^{s})_{SU(d)})\subset(\rho^{r}, \rho^{s})$ , $\mu 0\sigma=\rho\circ\mu$
( \kappa $G\subset SU(d)$
)
$F:=A\otimes_{\mu}O_{d}$ $A$ $\mathit{0}_{d}$ $C^{*}$
$\psi_{i}A$ $=$ $\rho(A)\psi_{i}$ $A\in A,$ $\psi:\in O_{d}$ : generators
$\psi_{:}*$ $=$ $(-1)^{d-1}\sqrt{d}R_{\rho}^{*}\hat{\psi}_{i}$ .
$X$ $=$ $\mu(X)$ $X\in O_{d}^{SU(d)}$ .








, $F$ $\omega$ G- $A$





$B$ $B$ $F$ $G$
$H$ $O_{d}$ Cuntz
? G-
$[\mathrm{T}\mathrm{M},$ $2.10]_{\text{ }}G$ $H$
. $H$ $\rho$ $G$ $\eta$ $H$ $\sigma$
$\eta$
$H$ $\rho\oplus\sigma$
$O_{d}$ $H$ $\text{ }$ $G$






$d+d’$ rspecia $\tau=\rho\oplus\rho’\text{ }$.
A\otimes H $O_{d+d’}l\mathrm{f}$
$\mathrm{d}+$”





$vv^{*}=:E\in(\tau, \tau)=(\sigma’, \sigma’)_{H}\subset(\sigma’, \sigma’)$ $O_{d+d’}$
$\{\psi_{\dot{*}}’\}_{\dot{\iota}=1}^{d+d’}$
$E\psi_{*}’$. $=\psi_{-}’$ $i=1,$ $\cdots,$ $d$
$B\otimes_{O_{\mathrm{d}}^{H}}O_{d}$ $B\otimes_{O_{\mathrm{d}+\mathrm{d}}^{H}},$
$O_{d+d’}$ $\chi$
$\chi(\psi_{:})$ $:=$ $v^{*}\psi_{i}’$ $i=1,$ $\cdots,$ $d$
$\chi(A)$ $:=$ $A$ , $A\in B$
$\text{ }$ ‘
$O_{d+d’}$ $\{\psi:\}_{d+1}^{d+d’}$ $\rho’$ $\rho^{n}$ \kappa $n$ ‘
$A\otimes_{O_{\mathrm{d}}^{H}}O_{d}$ $A\otimes_{O_{\delta+\mathrm{d}}^{H}},$ $O_{d+d’}$
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